Introduction
Let S = {al,a2 ..... am} be a nonempty set of integers in increasing order. We say that S has k gaps, l~<k < m, if there are exactly k indices il,i2 ..... ik such that 1~<il < i2 < ... < ik < m and aij + 1 < aij+l for j = 1,...,k. We also say that S has no gap if S consists of consecutive integers. For a graph G, we denote by V(G) and E(G), the vertex set and edge set of G, respectively. For a vertex v of G, No(v) denotes the set of vertices adjacent to v in G. The degree of a vertex v in a graph G is the integer do(v) = [No(v) l. Let A(G) be the maximum degree among all vertices of G and let nz(G) be the number of vertices of degree A(G) in G. For a trees of) G, if the f-set of G has no gap. For example, the number of end vertices [1, 8] , the independence and domination numbers [5] , and some covering numbers [4, 6] interpolate over any connected graph. Additional examples may be found in [3] . A set of integers is a feasible f-set if it is the f-set of some graph. Certainly, if f interpolates over any connected graph, then every feasible f-set has no gap. However, if f does not interpolate over every connected graph, the feasible f-sets in general are much less uniform and the question of characterization of feasible f-sets becomes much more difficult, see [2, 7, 9, 10] , where feasible diameter-sets have been studied. In this paper, the n~-set of a graph G is denoted by JV'(G) and it is shown that it has at most one gap if G is a cactus or if G is a connected graph of order p and size p + 1 with p~>4; a cactus is a connected graph in which each edge belongs to at most one cycle.
Preliminaries
Let G be a connected graph. Two spanning trees T and T' of G are said to be adjacent if the symmetric difference of their edge sets consists of two adjacent edges of G, that is, if there are adjacent edges xy and yz in G such that T ~ = T+yz-xy. It is well known that for any pair of different spanning trees T and T ~ of G, there exists a sequence To = T, Tl ... In this section we consider some properties of the sets ~//(G), m<~i<~M, and conditions under which the set JV(G) has at most one gap. First, for adjacent spanning trees T and T ~ of G, we analyze how the maximum degree and the number of vertices of maximum degree vary as we proceed from T to T'.
.. Tk -----T' of spanning trees of G (transforming T into T t) in which T, is adjacent to

Lenuna 1. For two adjacent spanning trees T and T t of a graph G we have:
(
1) IA(T) -A(T')I~<I; (2) If A(T') = A(T) + 1, then na(T') = 1; (3) If min{nA(T),na(T')} >12, then A(T) = A(T') and Inz(T) -na(T') I <~ 1; (4) At least one of [na(T) -nz(T')l ~< 1 and min{na(T),nz(T')} = I holds; (5) lf nz(T') > nz(T)+ 1, then nz(T) = 1 and A(T) = A(T')+ 1.
Proof. Let T and T' be adjacent spanning trees of G and let A and A' denote the sets of vertices of maximum degree in T and T', respectively. Assume that T ~ =
T + yz -xy. Then dr,(x) = dr(x) -1, dr,(z) = dr(z) + 1 and dr,(t) = dr(t) for every t E V(G) -{x,z}. This implies that A(T') E {A(T) -1,A(T),A(T) + 1} and
(1) follows. In addition, since z is the unique vertex t of G for which dr,(t) > dr(t), it is obvious that if A(T') = A(T) + 1, then A' = {z} and we obtain (2). To prove (3), assume min{nA(T),nA(T')}>~2. Then A(T') = A(T) by (1) and (2) . Certainly, since A(T') = A(T), we have at once that A' is one of the sets A, A t3 {z}, A -{x}, (A t3 {z})-{x} and the second part of (3) trees of G is said to be an (R,S)-sequence in G if:
(1) To = R; (2) Tn has at least one more edge in common with S than does R; (3) Tk E ~'Ti(G), O<~k<~n, and
We note that consecutive trees of an (R,S)-sequence are not necessarily adjacent, but they have the property that their respective numbers of vertices of maximum degree differ by at most 1, the maximum degree of vertices in each of them is the same as in R and S, and the last tree of the (R,S)-sequence has more edges in common with S than does R. For the graph G and its spanning trees R and S depicted in Fig. 1 , the trees To, 7"1, T2, as well as To, T1, /'2, T3, form (R,S)-sequences. In these sequences the trees TI and /'2 are not adjacent and in the transformation of/'1 into T2 we have applied a double exchange (made at the same time) of edges el, e2 and e3, e4, where el, e2, e3, e4 (in that order) form a path in TI + el + e3, el and e2 share one cycle of T1 + el + e3 while e3 and e4 share another cycle of TI + el + e3. In such a double exchange of edges, the degree of one end vertex of the el, e2, e3, e4 path is increased by one, the degree of the second end vertex of the el, e2, e3,e4 path is decreased by one, and all other vertex degrees remain unchanged. Double exchanges of edges will be useful in our proof of Theorem 1. Lemma 
Let G be a connected graph and let i be an integer, m<.i<~M. If for every pair of different spanning trees R, S C ~i(G) there exists an (R,S)-sequence in G, then the set ~ii(G) has no gap.
Main results
Armed with the above properties, we can prove that Y(G) has at most one gap if G is a cactus or a connected graph of order p and size p + 1. In this case, G -vu and G -vw form (G -vu, G -vw)-and ( G -vw, G -vu) -sequences in G.
Now consider a cactus G with n cycles (n~>2) and m < M. Let cg denote the set of all cycles of G. Since any spanning tree of G is obtained by deleting exactly one edge from each cycle of G, for any spanning tree T E J'(G) and for any cycle C E cg, there exists exactly one edge of C, denoted by ecv, that does not belong to T. If T E Y(G) and C E cg, then T + ecr denotes the unicyclic graph obtained from T by adding the edge ecr.
Let R and S be different spanning trees of G with A(R) = A(S) = i, m<~i < M. If ecR = ecs for some C E cg, then both R and S are spanning trees of the cactus G -ecR and, by the induction hypothesis, there exists an (R, S)-sequence in G -eCR and so in G. Thus, assume that ecR ~ ecs for each C E ~g. We consider the following two cases. 
2: For every vertex y E V(G)-V(C), dR(y) < i. This implies that all vertices of degree i in R belong to C. In addition, since A(H) = A(R) = i,
no such vertex is incident with eCR. Let to be an arbitrary vertex of degree i in R. Let C / be any cycle of G different from C. It is no problem to observe that if C t and C are disjoint or if their common vertex is not of degree i in R, then for R and C t we have already considered Case 1.1. Therefore we henceforth assume that C t and C have a vertex in common and that this vertex is of degree i in R. Proof. Let G be a connected graph with p vertices and p + 1 edges. Then it is easy to observe that either G is a cactus with two cycles or G consists of a subgraph O and a family of trees attached to vertices of O, where the subgraph O consists of two vertices joined by three interior-disjoint paths, see Fig. 4 . Certainly, if G is a cactus (or if G contains a subgraph O and m = M, resp.), then Jif(G) has at most one gap by Theorem 1 (Corollary 1, resp.) . Thus assume that G contains a subgraph O and m < M. Let u and v be the vertices of degree three in O. Let A be the set 
that every vertex t E F(D)-{v0} is incident with at most one edge of G which is not in R (S, resp.). This implies that dG(t)<~i+ 1 for every t E V(D)-{v0}. Certainly, if dG(t) = i + 1 for some vertex t E V(D) -{Vo}, then, since A(R) = A(S) = i, both the edges eDR and cos are incident with t and the trees R and R + eDR --eos form an (R,S)-sequence in G. If dG(t)<~i for every t E V(D) -
Tn+l =H-e~, Tn+2=G-et-e~
form the set ~(G) and Tj is adjacent to Tj+I for every j, 1 <~j<~n + 1. 
every two neighbouring trees are adjacent and they form the set ~m(G). 
Conclusion
Let A = {al ..... an} be a set of positive integers with ax < a2 < -.-< an. It follows from Lemmas 2 and 3 that if A is a feasible nA-set, then A is a set of consecutive integers or al --1. On the other hand, the graph Ga, b, c in Fig. 5 with a = 0, b = al and c = n-1 shows that every set of consecutive integers, A = {al,al + 1 ..... al + n -1}, is an nz-set. The same graph with a = i, b = g and c = n-i-1 shows that a set A containing 1 and having exactly one gap, A = {1,2 ..... i, i + 9, i + 1 + 9 ..... n -1 + 9}, is an nA-set. For a long time we believed that every n~-set has at most one gap. That this is not the case shows the graph in (delivered by a referee) for which the na-set {1,2,3,4,6,8} has two gaps. In fact it is easy to see that joining together many such graphs one can get a graph for which the na-set has an arbitrary number of gaps. In connection with this it would be desirable to completely characterize feasible na-sets. One can ask if it is possible to find a nonlrivial upper bound on the number of gaps in na-sets. And in fact in connection with Theorems 1 and 2 it would be interesting to know if the number of gaps in the na-set of a graph can be bounded by the cyclomatic number of the graph.
